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Description 

[0001] The present invention relates to a disc device 
for use in a personal computer or an audio apparatus 
and, nnore particularly, to a disc package In which differ- 
ent types of discs such as CD, CD-ROM, DVD and PD 
are loaded in a mixed fashion. 
[0002] As optical disc media, a diversity of types of 
discs have been proposed. Optical disc media based on 
bit modulation system include CD (Compact Disic), CD- 
ROM (CD Read-Only Memory), and CD-R (CD Rewri- 
table) that permits one-time writing only. Optical disc 
media perfonning read/write operation based on phase 
change Include PD (Power Disk), and optical disc media 
capable of magneto-optical reading/writing include MO 
(Magneto-Optical Memory) and HS (Hyper Storage), 
Available as a large-storage disc for handling audio, vid- 
eo and computer data are DVD-ROM (Digital Versatile 
Disk) of bit modulation system and DVD-RAM (DVD 
Random Access Memory) capable of phase-change 
reading/writing. Also available as a small disc for han- 
dling audio and computer data is MD (Mini Disk) capable 
of magneto-optical reading/writing. 
[0003] As for disc devices for driving discs, there is 
available one type to which a single disc of any of the 
above types is loaded, and also available is anothertype 
of disc device, like a CD changer, which is loaded with 
a plurality of discs of the same type at a time and selects 
any of them when driving it. 

[0004] There has been proposed a disc device type 

that is equipped with disc driving means capable of driv- 
ing both a CD and a DVD with both the CD and DVD 
loaded. 

[0005] Most of the disc devices compatible with differ- 
ent types of discs are loaded with a single CD or a single 
DVD and no consideration Is given to the possibility of 
concurrently loading different types of discs therewithin. 
No consideration is given either to such a disc device 
that can be loaded with a combination of a read-only 
disc and a rewritable disc at a time, such as a combina- 
tion of CD with DVD-RAM or DVD-RAM, or a combina- 
tion of DVD-ROM and DVD-RAM. In view of diversifica- 
tion In the applteatlons of optical disc media arising from 
requirement for a diversity of computer software and 
greater amount of data, there is a need for a disc device 
to which different types of discs are concurrently loaded. 
[0006] The conventional disc device loaded with dif- 
ferent types of discs such as CD and DVD determines 
the type of a disc with an optk:at head by reading TOO 
(table of content) data of the loaded disc, or by sensing 
the thickness difference between the cover surface of 
the disc and Its recording surface or sensing the track 
density of the disc. For this reason, the device takes a 
long time from the loading of a disc to detennining the 
type of the disc and finally to an actual reproducing op- 
eration of the disc. 

[0007] As for a disc to which both a read-only disc 
such as a DVD-ROM disc and a rewritable disc such as 



a DVD-RAM are loaded, an error may take place in the 
determination of the disc type, and, for example. If the 
DVD-ROM is mistaken for DVD-RAM, recording laser 
power will be applied to the DVD-ROM, possibly leading 

5 a destruction of recorded data on the DVD-ROM. 
[0008] US-A-5481514 and EP-A-717405 describe 
automata disk storage apparatus which Include trays 
provided with disk identification means. 
[0009] It is an object of the present Invention to pro- 

10 vide a disc package which permits different types of 
discs to be loaded into the case, pemnits one to preset 
the loading position of each disc according to the type 
of disc and pennits one to easily detennine which type 
of disc Is actually loaded at what position in the case. 

15 [001 0] The disc package of the present invention ac- 
commodates a plurality of discs of two or more types In 
a case loaded in the body of a disc device. 
[001 1 ] In the disc package, discs of at least two types, 
for example, CD and DVD-RAM discs, and CD-ROM 

20 and DVD-RAM discs, are stored to their predetemriined 
positions during use, and preferably, the disc package 
is put on the market with discs loaded to predetenmined 
positions. The disc package may include, for example, 
a combination of a computer operating system and a 

25 plurality of applteatlon softwares, a combination of mu- 
sic data and video data, a combination of video game 
softwares, and a combination of encyclopedia. More 
preferably, a read-only disc (ROM-based discs) and re- 
writable disc (RAM-based disc) are loaded in a mixed 

30 fashion. A package having mixed ROM and RAM discs 
may serve as a personal-library-type memory from 
which both commercially available softwares and per- 
sonally edited data and software are readily available. 
[0012] The present Invention is characterized in iden- 

35 tiflcation means in the disc package that helps recognize 
the type of disc loaded therein. When the disc package 
is loaded in the body of the disc device, the disc device 
accesses the Identification means to recognize the 
types of the discs and sense where a RAM-based disc 

40 is loaded and where a ROM-based disc is loaded in the 
package. 

[0013] According to the present invention, there is 
provided a disc package comprising: a case that is to 
be loaded in the body of a disc device; a plurality of trays 

45 which receive respectively a plurality of discs of two or 
more different types and which are accommodated in a 
case in a manner such that the trays are individually 
pulled out of each case; wherein the trays comprise re- 
spective identification means which are accessed by the 

50 disc device for recognising the type of each disc re- 
ceived thereon; each of said trays is provided with a 
hook with which ejection means in the body of the disc 
device is engaged; said identification means is provided 
on the hook and is accessed by the disc device through 

55 the ejection means. 

[0014] Since the engagement of the ejection means 
of the disc device with the hook on the tray permits the 
disc devtoe to access the Identification means on the 
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tray, no other mechanism than the ejection means is re- 
quired, and the structure of the disc device is thus sim- 
plified. 

[0015] As for a disc package accommodating, in a 
case, color-coded trays or trays provided with respec- 
tive identification means, the disc pacl<age with discs of 
at least two types mounted in the trays may be used or 
may be put on the market. It Is optional to sell a disc 
package having trays and the case on the market, and 
in this case, installing a disc on each tray is left to each 
user's responsibility. The disc package of the present 
Invention Includes such a combination of the case and 
tray only. 

[0016] The disc device of the present invention is 
loaded with a disc package of the type which accommo- 
dates a plurality of discs of at least two types in the case, 
and comprises ejection means for selecting one of the 
discs In the disc package and ejecting the disc from the 
case, disc driving means for driving the disc ejected, and 
sense means for sensing the type of each disc in the 
case by accessing the identification means provided in 
the disc package. 

[0017] Preferably, the ejection means and sense 
means for sensing the identification means provided in 
each tray are mounted on a movable selection base that 
moves In the direction of stack of trays In the case. When 
the disc package is loaded, the movable selection base 
moves in the direction of tray stack to cause the sense 
means to access the identification means provided In 
each tray. 

[0018] The disc device preferably comprises not only 
the sense means for sensing the type of each disc by 
accessing the identification means provided in the disc 
in the disc package, but also additional sense means for 
sensing the type of the disc. Adopted as the additional 
sense means for detennlning the type of the disc is the 
optical head of the disc driving means which detects the 
track pitch of the disc, senses the distance between the 
surface of a protective layer of the disc and Its recording 
surface, or reads the TOC data to detemnine a difference 
among the TOC data. When the disc package is loaded, 
the identification means in each tray is accessed while 
the sensing by the optical head is performed to supple- 
ment the determination of the type of the disc, and the 
reliability of the determination of the type of the disc 
ejected is enhanced. 

[0019] Embodiments of the present invention will now 
be described, by way of example only, with reference to 
the accompanying drawings, in which: 

FIG. 1 is a horizontal sectional view of the disc de- 
vice of the present invention; 
FIG. 2 is a vertical sectional view of the disc device 

of FIG. 1; 

FIG. 3 Is a horizontal sectional view of the disc pack- 
age of the present invention incorporated in the disc 
device; 

FIG. 4 Is a vertical sectional view of the disc pack- 
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age of FIG. 3; 

FIG. 5 is a bottom view of the disc package; 
FIG. 6A Is a cross-sectional view, taken along a line 
VIA-VIA in FIG. 5, and showing identification means 

s provided in the case of the disc package and sense 
means accessing to the identification means, and 
FIG. 6B Is a schematic diagram of these means; 
FIG, 7A is a fragmentary perspective view showing 
identification means in each tray in the disc package 

10 and sense means accessing to the Identification 
means, and FIG. 7B Is a fragmentary plan view of 
these means; 

FIG. 8 Is a fragmentary horizontal sectional view 
showing a first lock mechanism provided in the disc 
IS package; 

FIG. 9 is a vertical sectional view of the first lock 
mechanism of FIG. 8; 

FIG. 1 0 Is a fragmentary exploded perspective view 
of a second lock mechanism provided in the disc 
20 package; and 

FIGS. 1 1 A and 1 1 B are a fragmentary enlarged plan 
views showing the relationship of the second lock 
mechanism and the tray having the RAISI-based 
disc thereon in their different states. 

25 

[0020] Fig. 6A, 6B, 8-10. 11 A. 11 B shows features 
which can be used together with the apparatus of the 
invention but which are not part of the invention as such. 
[0021] FIG. 1 is a horizontal sectional view showing 
30 one example of a disc device in which a disc package 
is loaded, FIG. 2 Is a vertical sectional view of the disc 
device of FIG. 1 , FIG. 3 is a horizontal sectional view of 
the disc package, FIG. 4 Is a vertical sectional view of 
the disc package of FIG. 3, and FIG. 5 is a bottom view 
35 of the disc package. FIG. 6 and remaining drawings 
show details of the disc package and the disc device. 

Outline of Disc Package 

40 [0022] In the disc package shown In FIGS. 1 and 2, 
the body A of the device is rectangular in its plan view, 
and the device body A contains a package holding por- 
tion B for the disc package P and a disc drive portion 0, 
and disposed In the disc drive portion C Is disc driving 

45 means E for driving a disc D ejected from the disc pack- 
age R 

[0023] The disc package P is loaded from the front of 
the device body A in the longitudinal direction of the de- 
vice body A, namely in the X direction as shown in FIGS. 
so 1 and 2. 

[0024] The disc package P accommodates a plurality 
of discs, each being either a 12-cm diameter disc or an 
8-diameter disc. Furthermore, ROM-based discs for 
read-only or reproduction-only operation and RAM- 
S5 based discs rewritable are accommodated in a mixed 
fashion. The ROM-based discs include CD and DVD- 
ROM discs and the RAM-based discs include PD and 
DVD-RAM discs. The 8-cm diameter disc is a single CD. 
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[0025] The disc package P has a case 1 manufac- 
tured of synthetic resin. The case 1 has an opening 1a 
on the left-hand side in FIGS. 3 and 4, and the opening 
1 a serves as an ejection port for the tray T and the discs 
D. 

[0026] The case 1 supports a plurality of trays T in a 
drawer fashion inside, in the exannple shown, the case 
1 can accommodate up to five trays T. A plurality of hor- 
izontally inwardly projected ribs (not shown) are fomned 
on a left-hand plate 1b and a right-hand plate 1c of the 
case 1 , and the right edge and left edge of each tray T 
are guided between the horizontal ribs and slidably sup- 
ported in the direction of X. As shown In FIG. 3, arranged 
on one side of the tray T (lower side of the tray T in FIG. 
3) are a restriction projection T1 on the lower right comer 
and a restriction projection T2 on the lower left corner, 
and the left-hand plate 1 b of the case 1 has on its inner 
surface a stopper projection 1 d integrally fonned there- 
with positioned between the restriction projections T1 
and T2. A grip projection T3 is integrally fonned with 
each tray at its top-right comer, and the front plate le of 
the case 1 on the right side in FIG. 3 is provided with a 
leaf spring 2 that retains the grip projection T3 in each 
tray T. 

[0027] As shown by a solid line in FIG. 3, when the 
tray T is received in the case 1 , the leaf spring 2 holds 
the grip projection T3 to keep the tray T in place, thus 
preventing the tray T from being ejected or loosened. 
When the tray T is pulled leftward through the opening 
1 a, the grip projection T3 comes off out of the leaf spring 
2, and the tray T is now ready to be pulled out through 
the opening 1 a. At the moment the tray T is drawn by a 
predetennined distance, the restriction projection T1 
formed in the edge of the tray T abuts the stopper pro- 
jection 1 d of the case 1 , where the tray T is at the most 
outwardly drawn position, 

[0028] As shown in FIG. 3, the tray T at its outermost 
position from the case 1 is represented by chain lines, 
and referring to FIG. 4, a fourth tray T from the top is 
drawn. When the tray T Is further forcibly pulled out, the 
portion of the restriction projection T1 is elastically de- 
fomried, the restriction projection T1 goes over the stop- 
per projection 1 d, and the tray T is now ready to be com- 
pletely taken out. 

[0029] On the top of each tray T shown in FIG. 3, a 
recess T4 is fomned to accommodate a 12-cm diameter 
disc, and fomied at the center of the recess T4 is a cir- 
cular cutout T5 which exposes the center hole of the disc 
D downwardly. The tray T has also on its left-hand side 
a sector cutout T6 that is continuously fomned from the 
circular cutout T5. When the tray T is pulled out to the 
position represented by the chain lines, the periphery 
portion of the disc D mounted in the recess T4 in the 
tray T pulled out comes within the sector cutout T6 of 
another tray T above, and thus comes clear of another 
tray T above. In the pulled state of the tray T represented 
by the chain lines in FIG. 3, the disc D is slightly lifted 
and rotated without touching the tray T immediately 



above the disc D. More particularly, the tray T is pulled 
out to the position where the center hole of the disc D is 
clear of the case 1 , and the disc D on the tray T is ready 
to be driven even with part of the disc D still remaining 

5 inside the case 1 . 

[0030] When a small disc of 8-cm diameter is used, a 
tray T dedicated to a small-diameter disc may be loaded 
in any of the stacks in the case 1 . The tray has on its top 
surface a recess T4 sized to accommodate the 8-cm di- 

10 ameter disc, and the rest of the structure of the tray re- 
mains unchanged from the tray for the 12-cm disc. 
[0031 ] Shown on the left-hand side of the tray T is a 
hook T7 for imparting an eject assist force to the tray T 
out of the disc device side. 

15 [0032] As shown in FIG. 5, a bottom plate If of the 
case 1 in the disc package P has a guide groove 3a ex- 
tending In the X direction, while the bottom of the pack- 
age holding portion B of the disc device shown in FIGS. 
1 and 2 has a guide projection 5 on which the guide 

20 groove 3a slides with almost no looseness therebe- 
tween. When the disc package P is inserted in the X 
direction into the package holding portion B, the guide 
groove 3a formed in the bottom plate 1 f meets and then 
slides on the guide projection 5. When an end portion 

25 3b of the guide groove 3a extending in the X direction 
abuts the guide projection 5, the loading operation of the 
disc package P is complete. An unshown locking mem- 
ber provided in the package holding portion B in the de- 
vice body A is engaged with a lock notch 4a fonned in 

30 the guide groove 3a, locking the disc package P. 

[0033] While the disc package P is loaded in the X 
direction in the disc device shown in FIG. 1, the disc 
package P may be loaded in a direction of Y in another 
fomi of the disc device, and in this case, again, the same 

35 disc package P may be used. More particularly, as 
shown in FIG. 5, the bottom plate if of the case 1 has a 
guide groove 3c extending in the Y direction, and a lock 
notch 4b is fonned in the middle of the guide 3c. When 
the disc package P is loaded in the Y direction, the guide 

40 groove 3c extending in the Y direction slides on the 
guide projection 5 in the package holding portion B. 

Structure of Disc Device 

45 [0034] A movable selection base 1 0 is arranged in the 
disc drive portion C in the body A of the disc device 
shown in FIGS. 1 and 2. Also provided in the device 
body A is a raise/tower mechanism, a driving force of 
which is used to raise and lower the movable selection 

50 base 1 0 in the direction of stack of trays T (Z direction). 
By controlling the vertical position of the movable selec- 
tion base 10 in the Z direction, any tray T is selected 
from the disc package P loaded. 
[0035] The disc driving means E is mounted on the 

55 movable selection base 1 0. The disc driving means E 
comprises a tum table 11 for retaining the center hole 
of the disc D above a driving base El and a spindle mo- 
tor 12 for driving the tum table 11 . Also provided are a 
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guide shaft 14 extending generally radially across the 
disc D and a driving screw shaft 1 5 extending In parallel 
with the guide shaft 14, the guide shaft 1 4 slidably sup- 
ports a bearing 13b of an optical head 13, and a female 
threaded portion 13c of the optical head 13 is put into 
screw engagement with the driving screw shaft 1 5. The 
optical head 13 contains a tight emitting element such 
as a laser diode, a light receiving element for sensing a 
light reflected from the disc, and an optical element like 
a beam splitter, and an objective lens 1 3a is directed to 
the recording surface of the disc D. 
[0036] The optical head 1 3 can read discs D of differ- 
ent types such as CD and DVD. As the objective lens 
13a, one is switchable selected from two lenses having 
different focal lengths. 

[0037] The disc driving means E has a sled motor 1 6 
on the driving base El , and its force is transmitted to the 
driving screw shaft 1 5 via a gear group 1 7. The rotation 
of the driving screw shaft 1 5 moves the optical head 13 
radially across the disc D. 

[0038] Although the disc device shown in FIG. 1 Is a 
reproduction-only device, disc driving means E having 
a recording capability may be arranged if the disc device 
Is of a rewritable type. For example, when the rewritable 
disc D is based on a magneto-optical recording system, 
a magnetic head faces the objective lens 13a from 
above with the disc D interposed therebetween. 
[0039] The movable selection base 1 0 having the disc 
driving means E Is raised and lowered in the Z direction, 
and a tray T is selected from the disc package P accord- 
ing to the vertical position of the base 10. In the state in 
which the movable selection base 1 0 stops in front of a 
selected tray T, the driving base El on the movable se- 
lection base 10 is pivoted between a horizontal position 
represented by a solid line and a downward tilted posi- 
tion represented by a broken line as shown in FIG. 2. 
As shown in FIG. 2, for example, the movable selection 
base 10 stops at a position where the tray T at the sec- 
ond stack from the bottom may be selected, and the driv- 
ing base El is tilted as shown by the broken line before 
the tray T is pulled out, and reverts back to its horizontal 
position after the tray T is pulled out, and the turn table 
11 is engaged with the center hole of the disc D. The 
disc D is then slightly lifted and clamped between the 
turn table 11 and an unshown damp member, and is 
then rotated. 

[0040] As shown in FIG. 1 , an ejector lever 1 8 as the 
ejection means Is provided on the side of the movable 
selection base 1 0. The ejector lever 1 8 is raised and low- 
ered integrally with the movable selection base 10 in the 
Z direction, and is driven leftward by an ejection drive 
mechanism mounted on the movable selection base 1 0. 
When the movable selection base 1 0 is at its lowermost 
position in the device body A, the ejector lever 1 8 is out 
of the hook T7 of the tray, but when the movable selec- 
tion base 10 is raised to any position where one tray T 
can be selected, a notch 18a of the ejector lever 18 is 
ready to engage with the hook T7 of the selected tray T. 



As shown in FIG. 2. for example, the movable selection 
base 10 stays at the position where the second tray T 
from the bottom is selectable, and the notch 18a of the 
ejector lever 1 8 shifts to a position where it can engage 
5 with the hook T7 of the second tray T from the bottom. 
Driven leftward In this state, the ejector lever 18 draws 
the selected tray T within the disc driving means E. 

Identification Means for Detemnining Type of Disc 

10 

[0041 ] The disc package P accommodates discs of at 
least two different types, and the identification means 
for helping detennine the types of discs is provided on 
the side of the disc package P. 
15 [0042] The tray T is manufactured of a synthetic resin 
material, and each tray is entirely painted by a color so 
that the type of disc installed on the tray Is identified by 
the color of the tray. For example, the color of the tray 
T for CD may be "gray", the color of the tray T for DVD- 
ROM may be "blue", the color of the tray T for PO may 
be "red", and the color of the tray T for DVD-RAM may 
be "green". By such color coding, the user may visually 
discriminate between the RAM-based discs and the 
ROM-based discs, and may further visually recognize 
the recording system of each disc. Alternatively, two 
colors only may be used to differentiate the trays for the 
RAM -based discs from the trays for the ROM-based 
discs. 

[0043] In the disc package P shown in FIG. 3, one can 
visually recognize the color of each tray T through the 
opening la of the case 1 . A window 1g is opened in the 
right-hand surface of the case 1 , namely in the front 
plate le which Is seen from the front of the disc device 
when the disc package P is loaded, and a transparent 
panel is attached to the window 1 g. In the disc package 
P in its loaded state in the disc device, the color of the 
tray T inside the case 1 is visually recognized through 
the window 1g fomned in the front plate le from the front 
of the device. 

[0044] Referring to FIG. 5, the bottom plate If of the 
case 1 in the disc package P is provided with identifica- 
tion means 20 indicative of the type of disc loaded there- 
in. 

[0045] FIG. 6A is an enlarged cross-sectional view 
taken along a line VIA-VIA in FIG. 5 showing the iden- 
tification means 20, and FIG. 6B is its schematic dia- 
gram. 

[0046] The identification means 20 comprises a jump- 
er card 21 embedded in the thickness of the bottom plate 
If of the case 1 , and four identification holes 22a, 22b, 
22c, and 22d which are opened or closed to be connect- 
ed to the jumper card 21 . The package holding portion 
B in the body A of the device contains sense means 23 
that accesses the identification means 20, and the 
sense means 23 comprises four sense pins 24a, 24b, 
24c and 24d coresponding to the Identification holes 
22a, 22b, 22c and 22d. When the disc package P is load- 
ed In the package holding portion B, the sense pins 24a, 
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24b, 24c and 24d are urged to the identification holes 
22a, 22b, 22c and 22d by springs. 
[0047] The pin 24a, one of the four sense pins, is a 
ground pin (at ground potential), and whether the sense 
pin 24a is connected to each of the sense pins 24b, 24c 
and 24d determines the type of the disc. While the 
ground pin 24a is always connected via the identification 
hole 22a to the jumper card 21 , the remaining identifi- 
cation holes 22b, 22c and 22d may be opened or closed 
according to identification information. For example, if 
the identification hole 22b is opened, the sense pin 24b 
is put Into contact with the jumper card 21 , thereby con- 
necting itself to the sense pin 24a. This state Is now des- 
ignated "1", and when the identification hole 22b is 
closed, the sense pin 24a remains unconnected to the 
pin 24b, and this state is designated "0". The identifica- 
tion holes except for the one for the ground pin are three 
in total, and 3-bit identification infomiatlon (8 pieces of 
infomiation) is thus obtained by the sense means 23 
which accesses the identification means 20 from the de- 
vice body A side. 

[0048] The use of the 3-bit infomnation allows the disc 
device to know what RAM-based disc or ROM-based 
disc D is stored at what stack in the disc package P. The 
disc device can know up to the five discs in combination. 
By increasing the number of Identification holes, the disc 
device can obtain more identification infomnation. 
[0049] The identification means 20 indicating several 
bit of infomnation is not limited to the jumper card 21, 
and, for example, a plurality of reflective sheets may be 
attached to the outer surface of the case 1 , the disc de- 
vice is provided with a photoref lector which emits a light 
to the reflective sheet and senses a reflected light, and 
whether a reflective sheet is present or absent, namely, 
whether a light is reflected by the predetemiined identi- 
fication position determines the identification informa- 
tion of the disc within the disc package P. 
[0050] Altemativety, a memory element such as an IC 
card may be embedded in the case 1 , and the IC card 
may be accessed by a contact point at the device body 
A side. Since the use of the IC card increases the 
amount of infomiation held by the case 1 , the disc device 
may receive not only the type Infomnation of the disc 
stored in the case 1 but also the index of the Infomnation 
and other TOC or similar data stored in each disc. 
[0051] Referring to FIG. 7, individual identification 
means 30 is provided in each tray T accommodated in 
the case 1 . FIG. 7A is a perspective view showing the 
Identification means provided in each tray and sense 
means provided on the disc device, and FIG. 7B is their 
plan view. 

[0052] The identification means 30 is provided in the 
hookTZ in each tray T. The Identification means 30 com- 
prises 2-bit identification holes 31 fonned In the hookT7 
In each tray. Sense means 32 is provided In the ejector 
lever 18 mounted on the movable selection base 10. 
The sense means 32 comprises two photoreflectors 33 
on one Inner surface of the recess 1 8a and a reflective 



sheet (a reflective surface) 34 mounted on the opposing 
inner surface of the recess 18a. The identification holes 
31 are opened or closed to give identification infomna- 
tion, and when one identification hole 31 is opened, a 

5 sensing light emitted from the photoref lector 33 passes 
through the identification hole 31 and reflected by the 
reflective sheet 34, and then sensed by the photoref lec- 
tor 33. Information of "1" or "0" is obtained depending 
on whether the identification hole is opened or closed, 

10 respectively. Since the two identification holes 31 are 
provided in each tray T, each tray T has 2-bit Infomnation. 
The use of the 2-bit infomnation allows one to know the 
identification of the disc in the tray T, for example, iden- 
tify what RAM-based disc or ROM-based disc D is 

IS stored at what stack in the disc package P and identify 
the recording system of the disc. 
[0053] As shown in FIG. 7, the sense means 32 which 
accesses the identification means 30 from the disc de- 
vice side is provided in the ejector lever 1 8, and the ejec- 

20 tor lever 1 8 is designed to move Integrally with the mov- 
able selection base 10 in the Z direction as shown in 
FIG. 2. Immediately after the disc package P is loaded 
in the device body A, the movable selection base 1 0 is 
moved in the Z direction so that the sense means 32 on 

25 the ejector lever 1 8 faces sequentially the identification 
means 30 of the trays T. Means for sensing the vertical 
position of the movable selection base 10 is provided in 
the disc device and this sensing means detennines 
which identification means 30 of the tray T faces the 

30 sense means 32. Based on this detemilnatlon and the 
2-bit infomnation picked up by the sense means 32, the 
disc device knows the identification information of each 
disc in the disc package P immediately after the disc 
package P is loaded. 

35 [0054] The identification means 30 provided in each 
tray T is not limited to the above method of sensing the 
presence or absence of the Identification holes 31 , and 
for example, the mounting position of a reflective sheet 
is set at somewhere on the tray T, a photoreflector facing 

40 the reflective sheet Is mounted on the movable selection 
base 1 0, and the Identification infomnation of the disc is 
obtained by sensing whether each tray T has the reflec- 
tive sheet attached. Alternatively, an identification pro- 
jection on the tray T and a switch provided on the mov- 

45 able selection base 1 0 may be used, wherein the iden- 
tification of the disc may be derived by causing the 
switch to sense whether the Identification projection is 
present or absent on the tray T. 
[0055] It will be perfectly acceptable to employ either 

50 or both of the identification means 20 provided in the 
case 1 shown In FIG. 5 and the Identification means 30 
provided In each tray T 

[0056] It will be possible to use both the Identification 
Information derived from the identifk:atlon means 20 
55 provided In the case 1 and/or the identification means 
30 provided in the tray and the identification infomnation 
that is derived by reading the TOC data of the disc D or 
sensing the track pitch by means of the optical head 1 3. 
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By using the identification information from the case 
and/or the tray and the Identification infonnation that is 
obtained by directly accessing to the disc with the optical 
head 13, the accuracy of the identification of the disc 
type Is enhanced. For example, the recording surface 
of a ROM-based disc, if mistaken for a RAM-based disc, 
may be subject to a recording laser power and the in- 
formation stored In the ROM-based disc Is possibly de- 
stroyed. With the above arrangement, such a trouble is 
precluded. 

[0057] As shown in FIG. 3, a write protect section Pr 
is an-anged inside the hook T7 of the tray T The write 
protect section Pr is provided on the tray for the RAM- 
based disc only, and is constituted by a thin portion of 
the tray. In case of a rewritable disc, when the tray T is 
pulled out by the disc driving means E to a position 
where the disc is driven, a sensor section faces the write 
protect section Pr of the disc. The sensor section com- 
prises a light emitting element facing one side of the 
write protect section Pr and a light receiving section fac- 
ing the other side of the write protect section Pr. When 
the write protect section Pr remains a thin portion, the 
light from the light emitting element Is blocked, the light 
receiving element receives no light, and the RAM-based 
disc is determined to be rewritable. When a through- 
hole is made by destroying the thin portion of the write 
protect section Pr, the sensing light passes through and 
even a RAM-based disc is detemriined to be not rewri- 
table. 

[0058] In this way the determination of whether a disc 
on a tray T is rewritable is made using the tray having 
the disc thereon. 

Lock Mechanism of Disc Package 

[0059] The disc package P shown comprises a first 
lock mechanism LI for precluding an inadvertent ejec- 
tion of all the trays T when the disc package P Is unload- 
ed from the disc device, and a second lock mechanism 
L2 for precluding an ejection of the trays having the 
RAM-based discs only on condition that the first lock 
mechanism LI is released. By precluding particulariy 
the ejection of the tray having the RAM-based disc, an 
inadvertent ejection of the RAM-based disc and a pos- 
sible smearing or damaging of the recording surface of 
the RAM-based disc are precluded when the disc pack- 
age P is unloaded from the disc devtee. 
[0060] FIG. 8 is a fragmentary horizontal sectional 
view of the disc package P showing the first lock mech- 
anism L1 , and FIG. 9 is a vertical sectional view showing 
generally the same portion as FIG. 8. 
[0061] A lock shaft 41 Is arranged in the case 1 in the 
disc package P. A small-diameter shaft 41a, integrally 
formed with the lock shaft 41 on its bottom portion, is 
inserted through the bottom plate If of the case 1 , and 
a small-diameter shaft 41b, Integrally fonmed with the 
lock shaft 41 on its top portion, is inserted from below 
Into a recess 1 i formed in the top surface 1 h of the case 
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1. As a result, the lock shaft 41 is rendered rotatable, 
and slidable downward in the Z direction from its position 
shown in FIG. 9. As shown in FIG. 9, a torsional coil 
spring 43 Is fitted around the circumference of the small- 
5 diameter shaft 41 a on the bottom, and the lock shaft 41 
is urged counterclockwise by the elastic force of the tor- 
sional coii spring 43 as shown in the horizontal sectional 
view in FIG. 8 while the lock shaft 41 is urged upward 
by the torsional coil spring 43 as shown In FIG. 9. As a 
10 result, the small-diameter shaft 41 b at the top portion of 
the lock shaft 41 is projected into the recess 1i of the 
top surface 1h of the case 1, and functions as a lock 
release section. 

[0062] The lock shaft 41 is provided with five equally 
spaced locking pawls (locking sections) 42 integrally 
formed therewith. All the trays T accommodated in the 
case 1 have respective locking projections T8 integrally 
fonned therewith corresponding to the locking pawls 42. 
A projection 44 inwardly extending In the case 1 is inte- 
grally formed with the lock shaft 41 . 
[0063] As shown in FIGS. 3 and 8, a lock release lever 
45 is arranged on the inner surface of the bottom plate 
If inside the case 1 . The lock release lever 45 Is rotat- 
ably supported about a support pin 46 attached to the 
inner surface of the bottom plate if and Is urged clock- 
wise by an unshown spring member as shown in FIGS. 
3 and 8. The lock release lever 45 has on its one end a 
pressure portion 48 which faces the projection 44 
fomied on the lock shaft 41 . 

[0064] The lock release lever 45 has, on its middle, a 
projection 47 integrally fornied therewith, and, as shown 
in FIG, 5, the projection 47 is slightly projected into an 
end portion 3b where the guide groove 3a running In the 
X direction joins the guide groove 3c running In the Y 
direction in the bottom plate if of the case 1 . 
[0065] When no disc package P is loaded in the disc 
device, the lock shaft 41 remains shifted upward by the 
torsion coll spring 43 in the Z axis as shown in FIG. 9, 
and is rotated counterclockwise as shown in FIG. 8. In 
such a state, the locking pawls 42 extended from the 
lock shaft 41 are engaged with the locking projections 
T8 provided on all trays T in the case 1 so that all trays 
T are locked, preventing themselves from being ejected. 
[0066] When the disc package P is inserted into the 
package holding portion B of the device body A in the X 
direction, the guide groove 3a shown in FIG. 5 slides on 
the guide projection 5 arranged in the device body A, 
the disc package P is fully Inserted into the package 
holding portion B, the unshown lock member is engaged 
with the lock notch 4a, and when the case 1 is locked, 
the guide projection 5 reaches the end portion 3b of the 
guide groove 3a pushing the projection 47. When the 
disc package P is inserted into the disc devrce In the Y 
direction, the operation described above also applies, 
and the guide projection 5 reaching the end portion 3b 
of the guide groove 3c also pushes the projection 47. 
[0067] With the projection 47 pushed by the guide pro- 
jection 5, the lock release lever 45 Is pivoted counter- 
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clockwise as shown in FiGS. 3 and 8 (clockwise in the 
bottom view in FIG. 5). The pressure portion 48 provided 
on the one end of the lock release lever 45 presses the 
projection 44, thereby rotating the lock shaft 41 clock- 
wise and disengaging the locking pawls 42 from the re- 
spective locking projections 18 In the respective trays T. 
[0068] When the disc package P is unloaded from the 
disc device, all trays T are locked by the locking pawls 
42 to preclude an inadvertent ejection of the trays T. 
When the disc package P is loaded into the package 
holding portion B, the lock of ail trays T with the first lock 
mechanism LI is released. 

[0069] When the small-diameter shaft 41 b projected 
Into the recess 1 i In the top surface 1 h of the case 1 , 
namely, the lock release section is pressed by a finger, 
with the disc package unloaded from the disc device, 
the lock shaft 41 slides downward in the Z axis against 
the elastic force of the torsion coil spring 43. The iocking 
pawls 42 integrally fonned with the lock shaft 41 are 
shifted between the trays T, thereby releasing all trays 
T out of the first lock mechanism LI . 
[0070] FIG. 10 is a fragmentary expioded perspective 
view showing the structure of the second lock mecha- 
nism L2, and FIGS. 11 A and 11 B are enlarged plan 
views showing the relationships of the second lock 
mechanism L2 with the tray for the RAM-based disc in 
their different states. 

[0071] The second lock mechanism L2 serves the 
locking purpose for locking the trays T on which the 
RAM-based discs only are installed. As shown in FIG. 
1 0, a reference character Ta designates a tray dedicated 
to a RAM-based disc and a reference character To des- 
ignates a tray dedicated to a ROM-based disc. 
[0072] The tray Ta for the RAM-based disc has a pro- 
jection 51 on its right-hand edge along the X direction. 
A slot 54 is opened inside the projection 51 , and the pro- 
jection 51 joins the body of the tray Ta by a deformable 
thin portion 52 and a breaking weakness portion 53. The 
end face of the projection 51 transversely across the X 
direction constitutes a locking surface 51a. 
[0073] The tray To for the ROM-based disc has no 
projection 51 with its right-hand edge 55 linearly flat. 
[0074] A lock member 56 is slidably supported in the 
Z direction (vertically upward and downward) in the 
thickness of the right-hand plate 1 c between the bottom 
plate If and the top surface 1 h of the case 1 in the disc 
package P. As shown in FIG. 10, an urging spring 57 
presses against the top surface of the lock member 56 
to urge the lock member 56 downward, and the lock 
member 56 is shifted downward by the elastic force of 
the urging spring 57 In the Z direction. 
[0075] The lock member 56 has alternate portions of 
lock portion 56a and non-lock portion 56b In the Z direc- 
tion. The non-lock portion 56b is constituted by a slot. 
The pitch of the lock portions 56b In the Z direction is 
equal to the stack pitch of trays T. 
[0076] With the disc package P unloaded from the 
disc device, the lock member 56 is urged downward, the 



lock portion 56a faces the locking surface 51a of the 
IRAM-based disc tray Ta in the X direction, and Is thus 
engaged with the locking surface 51a. When the disc 
package P is loaded into the package holding portion B 

5 in the disc device, a lock release member 58 (see FIG. 
10) an-anged In the device body A presses the bottom 
face 56c (see FIG. 5) of the lock member 56 exposed 
through the bottom plate If of the case 1 , and the lock 
member 56 is slightly shifted upward in the Z direction, 

10 and the non-lock portion 56b faces the locking surface 
51 a of the RAM-based tray Ta. 
[0077] The lock release member 58 Is pressed 
against the small-area bottom face 56c of the lock mem- 
ber 56 to push the lock member 56 into the case 1 as 

IS shown in FIG. 5, and the lock release member 58 is 
urged by a leaf spring 5Ba in the direction of push-in. 
Alternativeiy, the lock release member 58 may be driven 
by a mechanical power In the direction of push-in. 
[0078] When the disc package P Is unloaded from the 

20 disc device, the second lock member L2 causes the lock 
portion 56a of the lock member 56 to be engaged with 
the locking surface 51 a of the tray Ta for the RAM-based 
disc so that the tray Ta is locked preventing itself from 
being ejected. Since the tray To for the ROM-based disc 

25 has no projection 51 , the tray To is free from the locking 
function by the second lock mechanism L2. When the 
disc package P is fully loaded Into the package holding 
portion B in the device body A, the lock release member 
58 disposed In the package holding portion B pushes 

30 the lock member 56 upward as shown, causing the non- 
lock portion 56b of the lock member 56 to face the iock- 
ing surface 51a and thereby releasing the lock of the 
tray Ta for the RAM-based disc. 
[0079] In summary, both the first lock mechanism LI 

35 and the second lock mechanism L2 are released from 
their lock function in the loaded state of the disc package 
P in the disc device, and all trays are free to be drawn 
into the disc driving means E. 

[0080] When the disc package P is unloaded from the 

40 disc device, the first lock mechanism LI locks all. trays 
and the second lock mechanism L2 locks the tray Ta 
having the RAM-based disc thereon. Pressing the top 
of the small-diameter shaft 41b of the lock shaft 41 by 
a finger in FIG. 9 releases the lock by the first lock mech- 

45 anism LI , pemnitting only the tray to having the ROM- 
based disc thereon to be taken out of the case 1 , for 
example, for replacement of the disc D. Since the tray 
Ta having the RAM-based disc thereon is prevented 
from being ejected, the smearing of the RAM-based disc 

50 with hands or the like Is precluded and the RAM-based 
disc is thus reliably protected. 
[0081] In the first lock mechanism LI , the small-diam- 
eter shaft 41 b is projected out of the top surface 1 h of 
the case 1 , and can be pressed by a finger, and the lock 

55 member 56 In the second lock mechanism L2 has a 
small cross section, and the bottom face 56c (see FiG. 
5) of the lock member 56 exposed through the bottom 
plate if of the case 1 1s very small. In the unloaded state 
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of the disc package P from the disc device, pressing the 
bottom face 56c with a finger is difficult and thus manual 
release of the lock of the second lock mechanism L2 is 
impracticable. 

[0082] As shown in FIG. 3, a plurality of slits 1J are 
opened in the right-hand plate 1c in the disc package P, 
and the projection 51 of the tray Ta having the RAM- 
based disc thereon is exposed through the slit Ij. With 
the disc package P unloaded from the disc device, a tool 
such as the blade of a screwdriver may be inserted into 
the slit 1 j to press the projection 51 of the edge of the 
tray Ta until the breaking weakness portion 53 is de- 
stroyed. The defonnablethin portion 52 is deformed and 
the projection 51 sinks into the slot 54. As shown in FIG. 
1 1 A and 11 B, the front wall 54a of the slot 54 constitutes 
a slant backward locking surface (in the direction oppo- 
site to the X direction as shown), and the projection 51 
defomfied into the slot 54 is locked at a position (i) by 
the inner wall 54a as shown in FIG. 1 1 B. The projection 
51 sinks into the slot 54 and remains pushed in there. 
[0083] The locking surface 51 a at the end of the pro- 
jection 51 does not touch the lock portion 56a of the lock 
member 56 in the state shown In FIG. 11 B, and the lock 
of the tray Ta having the RAM-based disc by the second 
lock mechanism L2 is thus released. In the unloaded 
state of the disc package P from the disc device, press- 
ing the small-diameter shaft 41 b to release the first lock 
mechanism LI allows one to eject the tray 1 out of the 
case 1 with the projection 51 sunk as shown in FIG. 1 1 B, 
and the RAM-based disc Is thus taken out of Its tray 
[0084] The tray Ta with its projection 51 once pushed 
in cannot be recovered to its original state, and the tray 
cannot be used as a tray Ta for the RAM-based disc any 
more, and to use the tray continuously, the tray may be 
used as a ROM-based disc tray. 
[0085] The projection 51 of the RAM-based disc tray 
Ta may be used to sense the type of tray (to sense 
whether the disc installed on a tray is RAM-based or 
not). For example, reflective sheets 61 may be attached 
onto the side of the projection 51, and photoreflectors 
62 as sense means which face respective slits Ij fomned 
in the right-hand plate 1c of the case 1 with the disc 
package P loaded are mounted in the devk:e body A. 
[0086] If any of the photoreflectors 62 detects a re- 
flected light by the corresponding reflective sheets 61 
when the disc package P is loaded in the device body 
A, the presence of the tray Ta having the RAM-based 
disc thereon is confirmed. As shown in FIG. 11B, the 
projection 51 may be pushed in, rendering the tray use- 
less as the tray Ta for the RAM-based disc, and in this 
case, the tray may be used as ROM-based disc tray 
thereafter by detaching the reflective sheet 61, or as 
shown in FIG. 11 B, when the projection 51 is pushed in, 
the angle of incidence of the photoreflector 62 may be 
changed so that it receives no reflective light from the 
reflective sheet 61 . 

[0087] Since the disc package of the present inven- 
tion stores at least two types of discs such as RAM- 
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based discs and ROM-based discs in a mixed fashion, 
the disc package may be used as a large storage mem- 
ory medium, and with the RAM-based disc used, the 
disc package may be used as a personal library memory 

5 medium. With the identlftoation means provided in each 
of the trays in the disc package, the type of disc in the 
disc package is determined, and one can know the type 
of the disc immediately when it is taken out. By supple- 
menting the detemnination result with the determination 

10 result read by the head of the disc device, the accuracy 
of the determination of the disc is enhanced. By color 
coding the tray, the disc on each tray may be visually 
and easily identified. 



isc package (P) comprising: 

a case (1) that is to be loaded in the body (A) 
of a disc device; 

a plurality of trays (T) which receive respective- 
ly a plurality of discs (D) of two or more different 
types and which are accommodated in a case 
in a manner such that the trays are Individually 
pulled out of each case; wherein the trays com- 
prise respective identification means (30) 
whtoh are accessed by the disc device for rec- 
ognising thetype of each disc received thereon; 
each of said trays is provided with a hook (T7) 
with which ejection means in the body of the 
disc device is engaged; characterised In that 
said Identification means is provided on the 
hook and is accessed by the disc device 
through the ejection means (18). 

2. The disc package of Claim 1 , wherein discs of dif- 
ferent types comprise a read-only disc and a re-wri- 
table disc. 

40 

Patentansprttche 



1 . Piattenmagazin (P), welches aufweist: 

45 

ein Gehause (1), welches in den Korper (A) el- 
nes Plattengerates geladen werden kann; 
eine Mehrzahl von Schubladen (T), welche Je- 
wells eine Mehrzahl von Plarten (D) von zwei 

50 Oder mehr unterschiedlichen Typen aufneh- 

men und welche in einem Gehause in einersol- 
chen Weise untergebracht sind, daB die 
Schubladen einzein aus jedem GehSuse her- 
ausgezogen werden; wobei die Schubladen je- 

55 weilige identifikationseinrichtungen (30) auf- 

weisen, auf welche durch das Plattengerdt zu- 
gegriffen wind, um den Typ von jeder auf dieser 
befindlichen Platte zu erkennen; 
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jede derSchubladen mitelnem Haken (T7) ver- 
sehen ist, mit welchem sich eine AusstoBvor- 
richtung im Korperdes Plaaengerats in Eingriff 
befindet; dadurch gekennzeichnet, daB die 
Identiflkationsein richtung auf dem Haken vor- s 
gesehen ist und das Plattengerat auf sie durch 
die AusstoBeinrichtung (18) hindurch zugreift. 

2. Plattennnagazin nach Anspmch 1, bei weichem 
Platten unterschiedlichen Typs eine Nur-Lese-Plat- io 
te und eine wiederfoeschreibbare Platte umfassen. 

Revendicatlons 

15 

1 . Chargeur (P) de disques, qui comprend: 

un coffret (1) qui doit §tre charge dans ie corps 
(A) d'un dispositif de disques; 
une plurality de plateaux (T) qui regoivent res- 20 
pectivenrtent une plurality de disques (D) de 
deux types d iff brents ou davantage et qui sont 
ioges dans Ie cofTret d'une manidre telle que les 
plateaux sont extraits individuellement dud it 
coffret; les plateaux comprenant des moyens 25 
respectifs d'identification (30) auxquels Ie dis- 
positif de disques accede pour reconnaitre Ie 
type de chaque disque qui y est regu; 
chacun desdits plateaux comportant un crochet 
(T7) avec lequel est en prise un moyen d'6jec- 30 
tion logddans Ie corps du dispositif de disques ; 

caracterise en ce que 

ledit nnoyen d'identification est agencd sur Ie 
crochet, et Ie dispositif de disques y accede a tra- 35 
vers Ie moyen d'djection (18). 

2. Chargeur de disques selon la revendication 1 , dans 
lequel des disques de types diff^rents comprennent 

un disque lislble seulement et un disque r^enregls- 40 
trable. 
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